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FOREWORD 

Injs Indian Standard {First Revision) was adopted by Ihc Bureau of Indian Standards, after the drall tmali7Cd 
hy the Aircrall and Space Vehicles Sectional Committee had been approved by Ihc Transport F.ngineenng 
Disision Council 

This standard was originally published in 1979 As a result ol experience gained by the users, revision was 
taken up to include more details of material grade 

I hjs standard is unc nl the series ol Indian Standards on rivets for ammlt use The dimensions spccilicd 
in this slandard conform tn ISO 3210 1998 'Aerospace Rivets, solid 1U0 U norma* countersunk wilh 

dome, metallic material, with or without surface treatment — Dimensions 1 , issued by the International 
Orpani/alion for Standardization (ISO) 

1 he committee responsible for preparation of this standard is given in Annex A 

lor the purpose o) deciding whether a particular requirement of this slandard is complied with, the linal 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 7 I960 Rules lor rounding off numerical values [revneii)' The number uf significant places 
ictained in the rounded ofl value should be the same as that ol the specified value in this standard 



AMENDMENT NO. 1 JANUARY 2003 

TO 

IS 9087: 2000 AIRCRAFT —100° COUNTERSUNK 

ALUMINIUM ALLOY RIVETS —SPECIFICATION 

( First Revision ) 

{ Page 1. clause 3.1 ) — Substitute tfw following for the existing: 

3.1 Rivets shall be made from anyone of the five aluminium alloys specified in 
respective Indian Standards as follows: 



Alloy No. 


IS No. 


1 


S513 


2 


8937 


3 


8514 


4 


8936 


5 


8938 


(TED 14) 
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Indian Standard 

AIRCRAFT — 100P COUNTERSUNK ALUMINIUM 

ALLOY RIVETS — SPECIFICATION 

(First Revision) 



1 SCOPE 

This standard covers material, dimensions and 
requirements for 100° countersunk head aluminium 
alloy rivets for use in aircraft 

2 REFERENCES 

The lollowmg standards contain provisions which 
Ihrough reference in this text, constitute provision 
of this standard Al the time of publication, the 
editions indicated were valid All standards are 
iubjecl lo revision, and purlieu lo agreements based 
on this standard arc encouraged lo investigate the 
possibility ol applying the most recent editions of 
Ihe standards indicated below 



IS No Title 

I Rt>8 1996 Anodic coatings on aluminium and its 

alloys I third revisitm\ 
8513 1977 Aluminium alloy wire lor cold lorged 

nvcli for aircraft purposes (Alloy 55(XX)) 



IS No 
8514 iy77 



Title 



Aluminium alloy wire for cold forged 
nvets for aircraft purposes (Alloy 24530) 

8936 1978 Aluminium alloy lor wire for cold 

forged rivets for aircraft purposes 
(Alloy 24350) 

8937 1978 Aluminium alloy wire lor told forged 

rivets for atrcrall purposes (Alloy 
22500) 

8938 1978 Aluminium alloy wire for cold forged 

nvets for aircraft purposes (Alloy 24345) 
9089 1996 Aircraft — Aluminium and wrought 
aluminium nvets — - General 
requirements {first revision) 
3 MATERIALS 

3.1 lhc chemical composition of the alluys shall he as 
given in IS 851.1, IS 8514, IS 8936, IS 8937 or IS 89-38 

J. 2 The condition of supply, heat treatment and 
mechanical properties of wire used for manufacture 
ol rivets shull be as follows 



Alloy 


Condition as DeUvered'tu 


Heat Treatment lo be Given to 


Minimum Tensile 


Minimum Shear 


No 


Ktvet Maker 


Tensile Test Sample 


Strength of Test 
Sample, MPa 


Strength. MPa 



Annealed 

Annealed and cold-drawn to 
secure a reduction on 
cross seclional area of not 
le.ss lhan 20 percent nor 
more than 40 percent 
Annealed and cold-drawn lo 
secure a reduction of 
cross-sectional area of not 
less than 20 percent nor 
more than 40 percent 
do 



do 



None 
Solution treated at 495 ± 5°C 
quenched in water below 
4()°C and aged lor not less 
than 4 days at room 
temperature 

Solution treated at 495 ± 5 U C 
quenched in water below 
40°C and aged at room 
temperature for not less than 
4 days 

Solution ire.ited al 510 ± 5°C 
and quenched in water below 
40°C and aged at 

temperature of 75 ± 5°C For 
24 h 

Solution treated ai 495 + 5°C 
and quenched in water al a 
temperature below 40°C 
and aged at room 
temperature for not less 
than 48 h 



265 
290 



390 



355 



400 



160 
185 



2ri5 



245 



235 
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3.3 Heat Treatment of Rivets by Rivet Manufacturer 



Alloy 



Heat Treatment of Rivets 



Remarks 



None 
Solution treated at a temperature of 495 t 5 C 
and quenched in water at a temperature not 
exceeding 40°C Aged at room temperature for 
not less than 4 days 

do 

Solution treated at a temperature of 510 + 5 C 
and quenched in water at a temperature not 
exceeding 4()"C Aged at temperature 75 ± 5°C 
for 24 h 

Solution treated at a temperature of 495 + 5 'C 
and quenched in water at a temperature not 
exceeding 40'C Aged at room temperature for 
not less than 48 h 



No refrigeration is necessary before nvelling 



Rivets commence to age-harden immediately 
when kept at atmospheric temperatures after 
quenching 

Ageing may be delayed hy storinp the rivets at 
low temperatures after quenching and they may 
be expected to remain in a condition suitable for 
closing for a period depending on the storage 
temperature as shown below 



Tempe rain re 
-0 to -5°C 
-5 6lo 20 l 'C 



Maximum Stnrtigi' Period 
45 h 
150 h 



4 DIMENSIONS 

4.1 Dimensions and tolerances lor diameter codes 
.is recommended hy ISO shall be as given in 
Table I These dimensions and tolerances arc 
applicable after the surface treatment 

4.2 Length combination shall be as given in Table 2 

4.3 Dimensions and tolerances for diameter codes 
other than ISO are given in Table 3 These 
dimensions and tolerances are applicable after the 
surl.icc treatment 

5 FINISH AND IDENTIFICATION SYMBOLS 

The linish and identification symbols for the rivets 
arc shown on page 3 The rivets shall be marked 
on the head with the symhols The symbols for 
Alloys No 1,3 and 5 shall be embossed, having a 
height of approximately 3 mm The indented point 
lor Alloy No 2 shall have a depth of approximately 
3 mm. 

fi GENERAL REQUIREMENTS 

Unless specified otherwise, the general require 
nients for nvels shall conform to IS 9089 



7 DESIGNATION 

Aluminium alloy rivets shall be designated hy its 
name, nvct diameter, rivet length, alloy number and 
numher of this standard 

EwuHple 
A 100° countersunk head rivet of diameter code 
060 (6 mm), length 20 mm, made of Alloy No 3 
and conforming lo this standard shall be 
designated as 
1 00° Countersunk head rivet 060 x 20 - 3 — IS 9087 

8 INSPECTION 

The inspection is by quality control melliods 
designed lo ensure lhat the manufacturing process 
is stable and that the rivets meet the requirement of 
the specification. For sampling and inspection plan 
refer Table I of IS 9089 

9 FREEDOM FROM DEFECTS 

The rivets shall be free from harmful defects The 
rivets may be rc|cctcd for faults in, or revealed in 
manufacture, although they have been made Irom 
material passed previously fra chemical 
composition and mechanical properties 
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4/fnv No 



Finish 



Treatment Colour 



Anodic Green 



Idennjicanon Symbol 

0*3 mm 




Embossed 



Anodic Voiled 



O'Jmm 




Indented 



A nod It- 



Blue 




limbossed 



Anodic Grey 



AjiodjL P)am 



0-3mn 




No Marking 



Embossed 



Tor anodic coaling \ee IS IBfiH 



10 MARKING 

10.1 Packages shall be legibly and indelibly marked 
wiih the following 

a) Manulacturer's name or trademark if any, 

b) Kivct designation 
l) Quantity, 

d) Month/year ot manufacture and 

e) Inspector's stamp 

111.2 Rivets may also be marked with the Standard 
Maik 

10.2.1 The use of the Standard Mark is governed 
by (lie provisions ot tiic Bureau of Indian Standard's 
Act 1986 and the Rules and Regulations made 



thereunder line details ol conditions under which 
the licence for the use of Standard Mark may be 
granted to manufacturers or producers may be 
obtained from the Bureau ot Indian Standards 

11 PACKING 

11.1 The rivets shall be packed as agreed to between 
the purchaser and the supplier Each unit of packing 
shall contain rivets of only one form. si/,e manufac- 
tured from one batch of material and, as far as 
possible, inspected together 

11.2 The packing shall be capable of protecting the 
rivets Irom damage during transit and storage by 
usual means 
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Table 1 Dimensions and Tolerances (ISO Codes) 

(Clause 4 1 ) 



BLENDED CONVEX FORM 
PERMISSIBLE WITHIN 
LIMITING DIMENSIONS 




ENLARGED 
VIEW X 



AR_ 

INCLUDED BETWEEN L 5 AND L 5 *1 




0D 7 



CHAMFER OR 
CONVEX RADIUS AT V 
MANUFACTURER'S 
CHOICE 



RADIUSED TAIL 

END 

(TYPE B) 



EA OF THIS DATUM SHALL BE NON RADIUSED TAIL END 



(TYPE A) 



DuinL'ter 


Hi 


D 2 


/Ji 


o. 


B 


•, 


V,. 


D 


7 


/-2 


f,i 


/-> 


/.« 


/ 


^ 


H 


('<»!<' 


dll 




Mm 


















Mm 











+ (18 


Max 


Mifi 


iV/<u 


Mm 


Mill 


Mm 


Mill 


Mm 






7 








1 1 


1 6 


2 21 





-\_- 


59 


01 


08 










(lift 


1 t> 


11 


27 


2 2 


41 


2 


— 


— 




020 


2 


17 


1 1 


1 1 


26 


26 


2 


2 89 


— 


— 


72 


004 


044 


2 2 


— 


— 




025 


2"! 


4 65 


4 11 


4 H 


11 


1 1 


25 


186 


20 


1 7 


091 


05 


041 


24 


oa 


5 


15 


010 


1 


5 55 


4 91 


4 91 


4 [1 


4 


1 


41 


24 


2 1 


1 m 


006 


51 


7 <i 


09 


116 




l)« 


15 


6 5 


■58 


58 


4t> 


46 


15 


5 14 


2S 


2 4W 


1 26 


l>07^ 


67 


2 H 


1 05 


07 




040 


4 


74 


66 


66 


5 1 


5 * 


40 


5 78 


1 2 


2 8 


1 41 


UOK 


78 


1 


1 2 


8 




050 


I 


9 21 


8 25 


8 25 


66 


66 


10 


771 


40 


1 1 


1 8 




081 


1 8 


1 5 


1 




060 


6 


III 


99 


99 


80 


8 


6 


9 


48 


42 


2 11 




98 


4 1 


1 8 


1 2 


25 


OHO 


8 


14 K 


ik, 


116 


10 8 


108 


80 


1221 


64 


56 


2 87 


1 


1 19 


4 8 


24 


1 6 




1(K) 


10 


185 


17 1 


17 1 


116 


116 


10 


1541 


8 


7 


1 59 




1 19 


5 5 


1 


^ 





NOTES 

1 Over length (h - fc), X>i Wcu: may increase by 03 

2 Tor Jcngth li Kee Tabic 3 
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Table 2 Lengths Li for Rivets in Aluminium and Aluminium Alloys 

(Clause 4 2) 



Diameter Code 


016 


020 


025 


030 


035 


040 


050 


060 


080 


100 


C.xJc 


nglh 

L, 

+0 5 




A 


A 


A 


11 


A 


B 


1 

A 


ype a 
B 


r Tail 
A 


End'* 
B 


A 


B 


A 


B 


A 


B 


A 


B 


00' 


3 


X 


X 








^" 












(MM 


4 


* 


X 


X 


X 
X 


X 
X 


X 
X 


X 

X 


X 
X 










005 


5 


* 


X 


X 










006 
i>07 
(K)S 
009 


6 

7 


X 
X 
X 


X 
X 


X 


X 


X 


X 


X 


X 


X 


X 


















X 


X 


X 


X 


X 


X 


X 


X 


















8 
<) 


X 

X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 














X 


X 


X 


X 


X 


X 


X 


X 


X 


X 














OKI 


10 


X 


X 


X 


X 


L K 


X 


X 


X 


X 


X 


X 


X 


X 


X 










01 1 
012 


11 

12 


X 
X 


X 
X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 










X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 










on 


n 


X 


X 


X 


X 


X 


X 


|X 


X 


X 


X 


X 


i_x_ 


X 


X 


X 


X 


. X 


X 


014 


14 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


* 


X 


X 


X 


X 


X 


015 


15 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
X 


X 
X 


X 
X 


Old 


16 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


K 


X 


!_X 


017 


17 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


OIK 


IS 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 


020 
(122 


I'l 




X 


X 




X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


zo 




X 


X 




X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


22 




X 
X 


X 




X 
X 




X 
X 


X 

X 


X 

X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 

X 
X 


X 
X 
X 
X 
X 


X 


014 


14 
26 


X 




X 




X 


* 


X 


X 


026 


X 




X 




X 




X 


X 


X 


X 


X 


02 X 


28 




X 




X 




X 




X 




X 


X 


X 


X 


0111 


TO 




X 




X 




X 




X 


X 


X 


X 


X 


012 


12 






X 




X 




X 




X 




X 




X 


X 


X 


X 


X 


X 


015 


15 






X 




X 




X 




X 




X 




X 




X 


X 


X 


X 


(1411 


40 










X 




X 




X 




X 




X 




X 




X 




(MS 


45 














X 




X 




X 




X 




X 




X 




(ISO 


50 


















X 




X 




X 




X 




X 




05 5 


55 






















X 




X 




X 




X 




06(1 


60 






















X 




X 




X 




x 





} Set Figure under Table I 
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Table 3 Dimensions and Tolerances (Other than ISO Codes) 

(Clause 4 3) 



100i0 30 




>ia Oidc 


/J I 

: 4 


#2 

4[i1 

4 4(> 


Mui 

4 17 

4 4h 


n, 

184 

4 22 


jWirt 

2 4 


[191 


20 


/-J 


R 


X 
10 


i>24 


44 
11 If, 


21 
10 


!>;<■> 


2 6 


4 9H 
4 B0 


2 ft 


1 


22 


l>4f> 
IR 


21 
10 


in: 


1 1 


<!<S1 


12H 
8 16 


4X1! 
7 17 


1 2 
4 S 


1 07 

1 78 


25 


(l-l'l 
41 


21 
10 


12 

mo 


(!JX 


4 H 


8BS 


(111) 


74 
0b4 


OIK 
20 


()S(, 


S 6 


10 64 
IU4I 


9 80 


8 89 


5 6 


2 11 


1ft 


0X4 
07] 


1R 
20 


40 1) 


IX.4 


64 


12 2U 
II 97 


II 10 


ID 19 


64 


241 


IK 


9S 
OX'S 


i) tx 

21) 


10 



N< JTCS 

1 Rjdiu* R and #i on: optional 

2 Length /^i ab required 01 selected from Tabic 2 



Chairman 
-SFfRI M V SllNDARAM 



Meirtlrerv 
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ANNEX A 

{Foreword) 
COMMITTEE COMPOSITION 

Aircraft and Space Vehicles Sectional Committee. TED 14 

Representing 
Directorate General Df Aeronautical Quality Assurance (IX.IAQA) 
New Delhi 



SiiriR N SHaramA [Aftcrrtittr la 

Shu M V Sundai.m) 

Sum R K Jus hi 

Shri N S Mundey [Alternate) 

SHHI l<AM VN OlClPRA 

I'RiH T S Rmamurthy 

Dk V S Hoi.i.a [Alterncnft 
Siiki J P Singh 

Dk r S BALA^uflHAMAJMtiiM (Alrermife) 
SlIHrA Vl.NK.OB* Rac 
SHHI Pi R.PUMAN SINGH 

SHRlV K KaLYW AM (Alternate") 

SHH1 S tiOVlhOARAlAN 

Shri K N Desai iAtferwte) 
Sum Viiai Khmar 

Shri S V ShaRMa t/t/rrjn^re) 
Shhi S K Veluswam\ 

Shri S RamailRISHNAn {Aberrant} 
Shhi W G Napde 

SHHlS K CltAkftAVARTl 

Shri S Chatterjee M frej'fltfi*' ) 

Sukl K. S VFNkATAPAMAN 

Shhi Milan Kumar Basu 

Shri D R AroraC/Wuvhai*) 

Sunt S C Shrimai i 

Sum A R Ciilati. 

Din.-.i tor (Transport Engineering) 



Directorate General of Ovil Aviation, New Delhi 

Indian Airlines New Delhi 

Indian Institute of Science. Bangalore 

National Aeronautical Laboratory (CSIR* Bangalore 

Hindustan Aeronautics Ltd (Aircraft Design Bureau), Bangalore 

Centre for Mihlary Airworthiness and CcrtrllcaUon tCEMILAC) 

Bangalore 
Bharat Dynamics \AA r Hyderabad 

Vikram Sarabhai Space Centre, Tnvundruni 

Hindustan Aeronautics Ltd. Bangalore 

Gas Turbine Research Establishment, Bangalore 
Dunlop India Ltd (R&D), Mumbai 

Ministry nt Defence (DRIJLJ, Hyderabad 
Hindustan Aeronautics Lid, Luc/know 

Aeronautical Development Agency < ADA), Bangalore 
Director General, BIS {Ex-atfiao Member) 



Shri P P Singh 
Joint Director (TY*ni spurt Engineering), HIS 

Accessories, Fittings and Fasteners for Antral t and Space Vehicles Subcommittee, TED 14 



f ttmetier 
Shhi A Vi-nh[)ba Rao 
Member* 
Shki D Krishna Rao {Alternate to 

Stan A V«>l« u tuR.«0 

shki s B Prasad 

Sum K N SmtiA (Alternated 
Shki N M Walecha 
Sum S M Bawa 
Shhi S Raghava 

Sum G Kothandahaman (Aiturimte) 
Dk K Abkaiiam Jai.(jh 

Si-titt P V Deshmukh 

Shri K A Paul {.Alternate) 
Dk M R Madliava 

SlikL S Vl F.RAKAGIIAVAN 
SHH.[ S Gt>VlNUr\K.AI(\N 

SHKI R N DliiiAl {Alternate I 
Shki S C Shrimali 
Shri VjnodSaxeiha 



JHindu\tan Aeronautics Lrd (Aircraft Design Bureau), Bangalore 



Directorate GeneraJ of Aeronautical Quality Assurance (IXjAQA), 

New I telhi 
Directorate General of Civil Aviation, New Delhi 
Indian Airhncs, New Delhi 
Vikram Sarabhai Space Centre, Tnvandrum 

Aeronautical Development Establishment, Ministry of t>etenec t R&Di 

Bangalore 
Hindustan Aeronautics Ltd. Nasit 

Njlional Aeroipacc Laboratories, Bangalore 
Bashi Aerospace Pvi Ltd. Bangalore 
Bharat Dynamics Ltd, Hyderabad 

Aeronautical Development Agency (AHA), Bangalore 
Hindustan Aeronautics Ltd, Lucknow 
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